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Abstract 



PURPOSE: To obtain a benzoic acid derivative useful as a 5-HT4 receptor agonist for the treatment of 
schizophrenia, etc. 

CONSTITUTION: This benzoic acid derivative is expressed by fomnula I [R<1> is a group of formula 11 (the ring 
Im is an imidazole ring which may have substituents; the ring A is a 4 to 8-membered cycloalkyi ring condensed 
with the imidazole ring and optionally containing the N atom of the imidazole ring; (n) is 0, 1 or 2); R<2> is H, a 
lower alkyl, etc.; R<3> is a halogen; R<4> is a lower alkoxy; R<5> and R<6> are each independently H or a 
lower alkyl], e.g. 4-amino-5- chloro-2-methoxy-N-(4,5,6.7-tetrahydro-5-benzimidazolyl)-benzamide. The 
exemplified substance of the compound of formula I expressed by formula V can be produced by reacting a 
carboxylic acid of formula III with a compound of formula IV. 
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6:1. 60~2. 25 (4H, m), 2. 50~2. 
75 (2H. m). 3. 60~3. 85 (IH. m), 
3. 7 1 (3H. s) , 7. 4 9 (IH, s) . 
[0 0 7 6] (##«SJ3) 4. 5, 6, 7-5^h7tK 
D'OX-f 5;5''^/-;P-4-*)P3K>K^5^;|/0. 5 0 
gcDfiafiI7'>'^:^7-^^'y-;i' (3 0ml) 
^'$Sg4'4 0'CT2 O^ralJti^bfc, Hl£:?S*MEETJg 
DD J: O^gSYfcb, 4. 5. 6. 7- 

0. 3 8g (8 3%) ^mft, 

[0 0 7 7) ^aa^tiSX'^i' h;U (DMSO-de. 37 
TMSrtSBg^) 

5:1. 45 — 2. 10 (4H, m), 2. 30~2. 
6 5 (2H. m) , 3. 2 5~3. 5 0 (1 H, m) . 
6. 9 3 (1 H. b r s) . 7. 3 5 (1 H, br 
s) . 7. 4 6 (IH. s) . 

[0 0 7 8] (##084) 4. 5. 6. 7-5^h^hH 

D'^^^X'f 5yv-;w-4-*;i/7p>l!^^;i/2. os 

g. h UX5';i'75 > 1 . 7 3g, i7DD h'J 7xX.JP 
;<5'>4. 1 3 gCDi^^^'Jk/^Jl/ATS K (3 Om 1 ) 

MJITSteL, '\=\r-t}->-S^Sx^;P (S : 1) J;D h 
'J5^;K^£3. 9 0g*#fc. cm* 1 0 %*IIYb:M- U 

'^/AO^^rS'y-JU-TjC (1 : 1) 5 0mlS^^^>t>T 

1 - h >J7xX;l/j>t5^;l'-4. 5, 6, 7-'5^h^tK 
a*Jp3j«>K0. 9 2gS#&. 

[0 0 7 9] :KKfl*l!ftX^i7 hJP (CDsOD-CD 
Cls (1 : 1) . TMSrtglJSip) 40 
6:1.1 5~2. 1 0 (6H, m) , 3. 6 1 (1 
H. brt, J = 7Hz) . 7. 05~7. 65 (16 
H. m) , 

[0 0 8 0] (##«aj5) -fS^^y [1. 2 -a] bfU 

s^>-8-*;i.3p>K;<5^;i"«[KJei. 3Se^mm 

2 5mnrS«b, A^v^-^A-^sfl^lnA.. 7 0kg 

/cin'©*3^#fflMT, 8 0"CT6 3. smmmwv 



2 5 2 34 
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T> 0. 40g(7)5, 6, 7. S-^h^tHD-r^^ 
y [1, 2-a] tr'J>?>- 8-*)P:j^>K;^5^;U«-f« 
75:, 

[0 0 8 1] ^JKgi^iftX'^i^ hJU (CDC TM 
SrtSB^ip) 

(5:1. 85~2. 32 (4H, m). 3. 41 ~4. 
10 (6 H. m) , 6. 8 2 (1 H, d. J = 1 H 
z). 7. 01 (IH, d. J = lHz)o 
[0 0 8 2] (#5^«SJ6) 5. 6. 7. S-T^h^tH 
D<5^y[l, 2-a] t:Uv>-8-*;PJK>ie;* 
^;V0. 4 0 glC 2 9%7'>^XT;j< 1 5m 1 Srin^. 
3 OiJ-Wj!)n^SliKL;it. $e)lC2 9%7>^:X7*;1 5 
m 1 SrJn;iT. 3 0 4^fSlin^*iS^Lfc. S«2rJUJBE®-S 
b Tl^fcSiS * -> U * ^r)P * 7 A ^7 P -7 h y ^ -7 - 

— rm-Vm&VXO. 08e<D5. 6, 7, 
5tHn<55'»/ [1, 2-a] IfU 8 

[0 0 8 3] mmn.Pim7.^^ hjv (cd,od. tm 

Sl*llf&SJ$) 

5:1. 88~2. 32 (4H, m), 3. 77 (1 
H, t, J=5. 3Hz), 3. 95~4. 07 (2 
H. m) , 6. 9 1 (IH, d, J = lHz) . 6. 9 
8 (IH, d. J = lHz) . 

[0 084] (##«^7) *^<b'J5^'i7A7;p$x';7A 
0. 1 8g©5^h7h:Kn75> (1 0ml) SSJBttc 
*?^T4-T5y- 5-i7Pn-N- [2- (4 — 

yVUJV) -1- (xh+v';^;WjKx;W X5^;U] -2 
h4-5''^>X75 FO. 7 0g*Sn^, HfiTS 0 

*y;p*7A5'n-7hi?'77^'— (2 0g) {cl^Lfc. 

i^DOjjNjPA-;*;^/— ;W (10 0:15) T^gWb. 

4-TS/- 5 -i^nn-N- [2- (4--f5y'/U 
;i/) -1- (t Kd=^-->;^5^;1.) x^^M -2-:^h^ 
v"^>X7SK0. 4 0g (6 5%) 

[0 0 8 5] i^mm-^mx^ff hjp (OMso-de. 

TMS(*qgi5g^) 

6:2. 80 (2H. d, J=6Hz). 3. 10 — 
3. 60 (2H, m), 3. 81 (3H, s). 3. 9 
5~4. 35 (IH. m). 5. 92 (2H. br 
s) , 6. 48 (IH, s) . 6. 84 ( 1 H, d. J 
= lHz), 7. 59 (IH. d. J = lHz), 7. 
73 (IH. s) . 8. 14 (IH. brd. J = 7H 
z) . 

[0 0 8 6] m^ms) h-'jx^^jw^j^x^y 

U *5!lfl::^-hU':'A (6 0%) 0. 3 2 8 gS:^lW 

b. 1 o~i s-CTfi sij-iBUgflsbfc. rata-ce. 7- 



con 



(14) 

i;bHa-7-:t=^^V-5H-trnD [1, 2-a]-l' 

•vmnVX, 0. 8 6g©7- (aLh=^'>i3)V^s~)V:A 
-6. 7->>t: Hn- 5H-eon [l. 2- 
a] ^^yV—)l>S:mrc, 10 
[0 0 8 7] Kfi5i^*f« (m/z) : 1 9 2 (E I . M 

(5:1. 31 (3H, t, J=7. 3Hz), 3. 65 
~3. 81 (2H. m). 4. 10~4. 34 (4H, 
m). 6. 48 (IH, t, J = 2. 7Hz). 7. 1 
0 (IM. s) , 7. 3 2 (IH. s) . 
[0 0 8 8] (##«a|9) 7 - (xh^-->:*;;P7}^-;i/^ 
-6. 7-v't Ha-5H-t!nn [i. 2- 

»:7A-^^*JP^, l^©*^f?BBMT^il-C6lltM 

SLT. 0. 82gCD(6, 7 ->?t K P- 5 H- tfo 
o [ 1 . 2 - a ] -f 5 3^1/— Jl'- 7 — f Wmx.'f)V 

[0 0 8 9] (CDC 1 TM 

5:1. 26 (3H. t. J = 7. 3Hz), 2. 18 
~3. 16 (4H. m). 3. 36~3. 75 (IH. 
m) , 3. 8 7~4. 2 9 (4H, m) , 6. 8 5 (1 30 
U, d, J = lHz). 7. 05 (IH. d, J = 1H 
z) . 

[0 0 9 0] mmmi) & - e T t--fh^iyt> 
)Vi^~)V7^J) -5. 6. 7, S-T^h^tKD-fS 
y»/ [1. 2-a] hTUv'^'O. 55g^lN^K5m 

ncjp;^, j:n*6 o'c-c2 04i-KJS#U3t. Kisars 

(10:1) ^m^^t:T}Vs.i-u^L.i;u'^hif'yy 
(5g) fcMbfc. i^nn3{^jUA-;>t5'y— ;i^-2 40 

9 %T>^z:y* (10 0: 15:2) "^f^tflbT, 6 
-T5/-5. 6. 7. 8 -5" h^t Hn-T sy^/ 
[1. 2-a] fcf'Jv?>0. 2 9g (9 1%) 
[0 0 9 1 ] Sffi^^iftX'^i^ (C D C 1 », TM 

5:1. 60 — 2. 30 (2H, m). 2. 60~3. 
2 5 (2H, m) , 3. 2 5 — 3. 8 0 (2H. m) . 
3. 95~4. 25 (IH. m), 6. 75 (IH. 
d. J=1H2), 6. 98 (IH. d, J = 1H 
z) . 50 



!|$0l^8-3 2 5 2 3 4 

26 

[0 0 9 2] ^n&m \tnmz Lx^mm 2-3 ©jb^ 
[0 0 9 3] (Mmm2) 

7-7S/- 1 5. 6. 7. 8-7^h5tH 

Pi-Sy^/ [1, 5 -a] lfUv?> 
Milsffl:^'^ : 1 5. 6. 7, 8-xh9tK 
P-fSyy [1. 5 -a] \f.^)i^>-7 -t))Vil^>m- 

mBsm^7.^i^h)v (cDcis. TMsi^aKgu?) 

5:1. 55 — 2. 55 (3H, m). 2. 11 (3 
H. s), 2. 75~3. 50 (2H, m), 3. 65 
~4. 3 0 (2H, m) , 7. 2 9 ( 1 H, s) . 

[0 0 9 4] (Mmmz) 

6-T5/-5, 6, 7. 8 -■X h^t KP'f Sy^y 

[1, 5 - a] t!U>^> 
Misf^t^ifel : 5 , 6, 7, 8 -■x K ^ t H D< S 

[1. 5 -a] tfU>'>-6-*;P3j?>K 

mm.m,^m7.^i^V)v (cdcis, TMst^gpRi^) 

6:1. 50~2. 25 (2H. m). 2. 50 — 3. 
05 (2H, m), 3. 05 — 3. 80 (2H, m), 
4. 00 — 4. 30 (IH. m). 6. 74 (IH, 

s), 7. 33 (IH, s)„ 

[0 0 9 5] mmrn^) \i]ru^'^)V7^>mmm. 

0. A7 e2imSf)-v^}^J^o. 5 5gt;*yy— ;V5 

{C6. 7 ->?t HP- 7-^^y- 5H-tfPP [1. 
2-a] -f5y'/-;i/0. 2 5g<&ilP;^SjaT6l^ra« 

*ffi^Ufcxy/-;l/2 Oml tC^lSlU nrySr 

2 g ^ JDA, 1 tCEEro*3g#H»T^a-r 3 ^reilt 

L-fc, »snfca«t€:->'J:^7y;V:^;^A^>PVhd/77 
^— (®aj^« : i'PP3l^;i'A/;Ay>'-;i//2 9%T 
>^rnT*) TMiSLT. 0. 10g©7-TSy- 
6, 7 -e^t HP- 5H-t;PP [1, 2-a] -fS^ 

[0 0 9 6] «fiSSC^^l»X'<i' hJI' (CDC Is, TM 

5:2. 15 — 2. 44 (IH, m), 2. 72 — 3. 
10 (IH. m). 3. 70—4. 21 (2H. m). 
4. 32 (IH. dd. J = 5. 8Hz, 7. 7H 
z) , 6. 83 (IH, d, J = lHz). 7. 03 
(IH. s) . 

[009 7] (Ilifi095) 4. 5, 6. 7— rh^tH 
P'O-X-fSy"/— ;l'-4-'^>yCTS HO. 3 8gCD 
7^h^t:HP77> (5ml) SSSIC 1 N:j?^ >- TH 
F^»t (1 5ml) *Jn;t3I^MlHlMMSitL^c. JSJfeiffi 
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(10 : 1) pTj§fiB^>^7';P5:^*7Ai'DT 
hi'v^-f — (lOg) tr^^Lfc. i7aa:i^jlA-^^' 
y— ;P-2 9%T>*:^7* (10 0:15:2) 
mV. (4. 5. 6. 7 -7^h7t HO'^>X-f 

[0 0 9 8] mm^^my^^i7 hJi- (cdc i». tm 
sff^^m) 10 

6:1. 20~2. 15(6H. m), 2. 30~3. 
1 0 (5H, m) , 7. 4 2 (IH. s) . 

[0 0 9 9] tmmizLxmmme (Dit-^m^ 
[0 10 0] (HjfiMe) 

4-T5y-4, 5. 6. 7-7^h^t KD'OX'f 5 

tS^^Yb^ife : 1 - h'J7xZi;i/jt'5^;i/-4, 5. 6, 7 
-■T-h-^t Ka'^>X'r5^V-;P-4-;?3;P;}^>SE 

mm^K^mx^^ hjv (c d c i » , tm s wg^s*) 30 

6 :1. 25~2. 25(4H. m), 2. 35~2. 

7 0 (2H. m) , 3. 9 9 (1 H, b r t. J = 5H 
z) , 7. 4 1 (1 H, s) „ 

[0 10 1] (Mm?) 5. 6, 7, 8. ^h^tH 
a^S.^V [1. 2 -a] tf'Jv^>-8-;*f;l.3l^^^-y-S 
HO. 0 8 gCT^h^t K077>4in 1 t 1. OMjI? 

ay^ >mm 2 m 1 ^MX. 1 »*rB^iJDf»SjS Lfc, Si*;: 

PTjsjUA/^^'y-;!/ (2:1) jSfStCjg:*^^. :J-h»J 
■i7A^h^vHl. Og^r^Jn^. 7}V = -i-tl=7h.ifU 
■^hif^y^— (SfflSiK : i7an3t>;i/A/>i^y- 

^mux. sttjac*^&o. 05 go (5. e. 7. 

8, -rh^tKn-f =yy [1, 2-a] h:«J>?>-8 
--f)W >(^;WT5>S#fc. 
[0 1 0 21 gtJS^^^iSX'^i? (CDC Is, TM 

s^msm) '* 

TCl^ii-We (Ci5H,7N.02Cl •C4H 
C (%) H i%) 



(15) 4$Msp8-3 2 5 2 34 

58~2. 16 (4H, m), 2. 87~3. 
10 (2 U, m) , 3. 5 5~4. 0 0 (3 H, m) , 
6. 78 (IH. d. J = lHz). 6. 96 (IH. 
d, J = 1 Hz) . 

[0 10 3] (.mmms) 

(6, 7 -v't Fn- 5H- bfnn [1, 2-a] i*5 
^'J—)V-7 — mS.:^J-)V^. 8 1g^&3N:Sffi 

SISSrMBESi^filbT. 0. 8 3g(D(6. 7->'tHn 
-SH-hTDD [1. 2-a] = 7 --f 

;u) i^S! • «SB&%&#)^. 

[0 10 4] HS^J-Wffi (m/z) : 1 6 6 (E 1 . M 



Y )\^ (DMSO-d6> TMSF^gPIg 

5:2.1 8~3. 1 9 (4H, m) , 3. 6 4~4. 
2 7 (3H. m) , 7. 5 6~7. 6 2 (2H. m) , 
[0105] (||*gW9) 4-T5>/-5-57Dn-2 

(KT. SttXX7=-;Wi:B§-r) 0. 3 2 g<Di;;*^;^;^ 
;bAT5 K (3ml) ^JKJC 5 y - 4 . 5. 6. 
7-5"h-Dk HP'^>X-f 55^1/— ;V0. ISg^^S 

Vfz. ^BSre^SE^Ut^ATT^U^'Jtttbfc^. i'P 
p*t;i/A-^5'y— ;u (10:1) xibmvit, ^pp 
JhJPAHSrfiSfP^ftJg^TSfei^L, MTKegKtJ" N 'J AT 
MffTigSBLi^c:. «a&v''J;t;dr;i.;^^Ai/P 
vh^^^^- (lOg) izav. i^aa-^jVA-^^ 
y—}l'-2 9%T>^—77i(. (1 0 0 : 1 0 : 1) -eS 
aiLT, 4-T5/-5-i'PP-2-;<h^v'-N- 
(4. 5, 6, 7 -5^h^t Hp- 5-'^>X'f =^^^7 
'^>XT5H0. 15gS#fc, 

[OlOeia,-^. 1 7 3 - 1 7 St; (MeOH-CH 
sCN) 



5 1.39 4. 9 5 
mUkm 5 1. 22 4. 8 3 
KMi>«Tfit (m/z) : 3 2 0, 3 2 2 (E I . M*) 
^&m.^^m7.^^ hJl' (DMSO-de, TMSP^mi^ 
«P) 

6:1. 60 — 2. 15 (2H. m). 2. 35~3. 
10 (4H. m). 3. 76 (3H. s), 4. 05~ 
4. 45 (IH, m), 5. 95 (2H. brs). 
6. 46 (IH. s) . 6. 60 (2H. s) . 7. 6 
9 (IH, s) , 7. 72 (IH. s) . 7. 88 (1 50 



• 0. 4H20iLT) 
N (9S) CI (%) 

1 2.62 7.98 
1 2.9 7 7.8 5 
H, brd, J = 7Hz), 

[0 10 7] nmms tmi^izLxmmmi o~i 7cd 
[0 10 8] (mmmio) 

5- [ (4-T57-5-i7np-2->t h=^^v-7ain 
;l/) ;«j;I<'3Kr:)l/] -4. 5. 6. 7-5^h7tHP'fS 

5^1/ [4. 5-c] yivi?> ' y7)imm. 

Jg[«ft:-&'a : 4, 5. 6. 7 -T-H^t HD-f 



CO' 



(16) 



$JM^8-3 2 5 2 3 4 
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30 



[4, 5-c] 



4. 
4. 



C (%) 
Sfifeffl 4 9. 04 
^i^{S 4 9. 2 2 
: 3 0 6 (EI, M^) 
i^mm.^m:^^i7 V )V (DMSO-de. TMSrtSK^g 

m 

(2H. m) 
(3H, s) 
(IH, s) 
5 0 (1 H. 
(IH, s) 



(5 : 2. 1-2, 4 
H, m) , 3. 7 1 
H, m) . 4 
H. b r s) 
H. s) / 7 



5 3 
6. 
0 2 



3-3. 
0-4. 
4'-5. 



(2 
(1 
(2 
(2 
7 



* *]HL^ 1 5 0- 1 5 8*C (MeOH-CHaCN) 
C 1 • C^H4 0i • H.OLhX) 
H (%) N (%) CI (%) 

8 0 12.71 8.04 

60 1 2.92 7.84 

^ (IH, m) o 

[0 10 9] mmm \ d 

4~r^y-5-i^nD-2-;< h^5/-N- (5. 
6, 7, 8-5=-h^t Hn^^^^^/ [1, 2-a] fcfU 

6 --f ;W ^^XT^ H • 0. 5 
Mmt^ife: 6-Ta/-5, 6, 7, 8-'^h^t:K 
n< ^^^/ [1, 2-a] trUS>> 

1 9 9 - 2 0 1 r (x3^y-;P-BfKx5^;U) 
5CiHiOi-0. SH.^OtL'T) 
N (%) CI 
1 4. 4 5 9.1 4 
07 14.61 8.83 

★M^a^^iSX^i? (DMSO-dc. TMSF^gPS 
*) 

6 5-2. 2 5 (2H, m) , 2. 0 3 (3 
2. 60 (IH, dd. J=9Hz, 15H 
01 (IH, dd, J==6Hz, 15H 
7 8 (3H, s) , 3. 8 5 — 4. 4 0 (3 
6. 4 8 (1 H. s) , 6. 6 1 (2H. 
6 2 (1 H, s) , 7. 6 7 (1 H. s) , 
(IH, brd, J = 7Hz) o 

[0 111] mmmi 3) 

4-T^7- 5->:7PD-2-pt h^v—N- (5, 
6, 7, S-^^-h^t KP-l-^^y [1, 5-a] trU 

-jy- 6 --f ^yXT^ h • y^jvmmL 

Kmt^^^ : 6-7^y-5, 6, 7, 8-5^h^fcH 
U>(^^V [1, 5-a] fcfU>?> 

Bt^ i84-i85t: (x3^y-;i/-»Kx5^;w 



il9 



5 : 
H, 

z) 

2) 



1. 

S) 



3. 
3. 



H. m) 



s) 
7. 



. 7. 
8 9 



3. 
4. 
5. 

s) , 6. 6 4 
, 7, 4 5 — 7 

Ttm^^m. (C15H17N-1O2C I • 0. 

C (%) H (%) 

SUM 5 2.6 5 5.2 0 
5 2.5 5 5 . 

HSiJ^Wfit (m/z) : 3 2 0, 3 2 2 (E I. MO 

mMm.^m:^^ir V )v (DMso-d6> tmsf^sb© 
m 

6:1, 85-2. 25 (2H, m), 2. 70 — 3. 
10 (2H, m), 3. 76 (3H. s), 3. 85 — 
4. 65 (3H, m), 6. 47 (IH, s), 6. 6 
1 (IH. s) . 6. 94 (IH, d, J = lHz) , 
7. 06 (IH, d, J = lHz), 7. 67 (IH, 
s), 7. 93 (IH, brd, J = 7Hz)o 
[0 110] (Mmmi 2) 

4-T^y-5-i7PP-2->Ch^v'-N- (1->C 
5^;l/-5, 6, 7, 8 -^h^t: FD-f [1, 5 

-a] lfU>^>-7— -^>X7^ H • y^v;^^^ 

M^s^>^b'a'^fer: 7-T^y-i-^^;i/-5, 6, 7, s 

-^h^bKn^^y^/ [1, 5-a] tru>^> 
1 8 7 - 1 8 9t: (x3^y-;w-»Kx^;W 

Sa4>«fffl (m/z) : 3 34, 33 6 (E K M*) ★ 

TC^^J^ffi^M (C15H17N4O2C 1 -CdH-iOiiUX) 
C (%) H (%) N {%) 

5 2.24 4.85 12.83 
51.92 4.88 1 2.77 

SftSJ^Wifi (m/z) : 3 2 0, 3 2 2 (E I . M*) H, s ) . 7 

«SS5t*RiX^57 (DMSO-d6. TMSF^SB=g 40 [0 112] 
m 4-T^/-5-^DP-N- (6, 7->^t:KD-5 

(5:1. 80 — 2. 15 (2H, m), 2. 70 — 2. H-"t!DP[l. 2 - a] ^^-/—)V- 7 --iM - 

9 5 (2H, m), 3. 7 5 (3H. s) , 3. 8 0— 2- :Kh^-^^>XT^Y * "ejy^JVmMlimm 

4. 5 0 (3H. m) , 5. 9 6 (2H, b r s) . M«Yt^«SJ : 7-T^y-6. 7 HP- 5H- tf 

6. 46 (IH, s), 6. 62 (2H. s), 6. 7 nP[l, 2- a] ^ ^yV—)V 

4 (IH, s), 7. 62(1 H. s), 7. 67 (1 Bt^ 1 9 3 - 1 9 4t: {;^9J—)V> 

TClg^^eTfi (CMH15N-1O2C 1 • C^H^Oi • 1. 25H20<i:L'T) 
C (%) H i%) N (%) CI {%) 

S^M 48. 55 4. 87 12. 58 7. 96 

4 8. 6 7 4. 7 3 1 2. 2 9 7. 8 0 



J6> 



C 1 (%) 
8.12 
8.0 5 
9 1 (IH. d. 

mmmi 4) 



J = 7Hz) 
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nm^mm. (m/z) : 3 o e, 3 o s (e k m-) 

6:2. 2 0^2, 60 (IH, m), 2. 83-^3. 
17 ( 1 H, m) , 3 , 7 9 ( 3 H. s ) , 3 , 8 5- 

4. 2 0 (2H, m) , 5. 2 6 ( 1 H. q. J=7H 
z) . 5. 97 (2H. s) , 6. 48 ( 1 H, s), 
6. 6 2 (2 H, s) , 6. 9 7 (1 H, s) , 7. 1 
3 (IH, s), 7. 69(1H. s), 8. 20(1 
H, d. J = 7Hz) o 

(UliSWll 5) 

4 -T^ y- 5 -^DD- 2 h^^^v'-N- [(4, 

5, 6, 7 -T^h^b Kp^>.X'1'^5^V/-;P-4-'1' 

ji) ^>7:Ta K- 0. 5 :7VJ^^effiM^s^ft:'& 
^Kl: (4, 5. 6, 7-5^h'^t:Hn^>X>f ^.yy- 

1 8 3 - 1 8 5t: (x^y— ;i/-i>S!x^;W * 

Ttm^Vim (Ci5Hi7N4 02C 1 tUT) 
C (%) H (%) 



(17) if$M¥8-3 2 5 2 34 

32 

* mS^i^'ftfM (m/ z ) : 3 3 4 , 3 3 6 
m&%'^m:^^'> h)V (DMSO-dt> 

5:1.3 0--'2. 10 (4H, m) , 
6 5 (2H. m) , 2. 7 0 — 3. 05 
3. 30 — 3. 65 (2H, m). 3. 
s) . 6. 4 8 (1 H, s) , 6. 6 1 
7. 69 (IHs), 7. 73 (IH, 
(IH, brt,J = 7Hz)o 

[0 113] mmmi 6) 

4 -T^y- 5-i7DD-2-:?t h^v'-N- (4. 
5, 6, 7 -^h'7\i¥u^>X^^i^V—)V-A-^ 

4-T^/-4, 5, 6, 7-'7"h^bK 

2 5 2-2 5 (B^IIX5^;W 



(E I . MO 

2. 3 5-2. 
(IM, m) . 
8 1 (3 H, 
(1 H. s) . 

s) , 8. 4 0 



10 



a«i>«TfiS (m/z) : 3 2 0, 
mt%^^7.^'7 V)V (CDC 1 
(5:1.5 0-2, 2 0 (4H, 
6 5 (2H, m) , 3 

5. 10 (1 H, m) 

6. 4 8 (1 H, s) 
6 (1 H. s) . 7, 
2) • 



5 6.1 6 5.3 4 
5 5.7 9 5.4 1 
3 2 2 (E K MO 
TMSr^a5©2|l) 
m) , 2 . 4 0 — 2. 
7 6 (3 H. s) , 4. 8 5- 
, 5. 93 (IH, brs). 

7. 4 6 (1 H, s) . 7. 7 
88 (IH. brd, J = 7H 



N (%) 
17. 4 7 
17.20 
[0 114] 



C 1 {%) 

11.05 

10.71 



4 -T^ 5 -^QD- 2 h^e^-N- [ (5. 
6. 7, 8-5^h'^t:HDi'^yy tl. 2-a] t!U 

(5, 6, 7, 8 -T-h^t FD-f ^yV^ 
[1, 2 -a] fcf'Ji^>- 8— f JW jj^^Jl-T^^ 
2 0 9 - 2 1 1 1: (StKx5^;W 



Kft^i^Wfil (m/z) 



7C*4*«Tffi (CicHi^N^OaC 1 tbT) 
C {%) H (%) 

SiHa 5 7.4 0 5.7 2 
m^mm 5 7.2 9 5.7 2 
: 3 34, 3 36 (E K MO 
^m%^^7.^^h)V (DMSO-de. TMSl^gfS 

m 

5:1. 57-2. 09 (4H, m), 2. 80 — 3. 
13 (IH, m), 3. 24—4. 05 (7H. m), 

5. 90 (2H. brs). 6. 47 (IH. s). 

6. 92 (IH, d, J = lHz) , 7. 03 (IH. 40 
d, J = 1H2). 7. 73 (IH, s), 8. 82 

(IH. dd, J=4Hz. 7Hz) • 

CO 1 1 5} {^mm\ 8) 4-T^y- 5-i57DD- 
N- [2- (4 — f^y^yg;u) -1- (hFn^v/ 
X^;W - 2 - h4=^->^>XT^ HO. 7 9 g 
CO'^h^;<^I/>X;U*:> (5ml) ^jglC, lg>fb!?':t 
x;VO. 5m I $:JaA5 0t:T3 Oi^raffiJ^LfCo K^S 
a?^-a5MJETSiSbfc«, c:niC^K*U^7A2. o 

gsiniA, 5 ot:T?iieraffi»bfc« jEisa^jcswix^ 



N (%) CI (%) 

16.73 10.59 
16.62 10.62 

ATT;i.*Utt^Lfc^. filKxg^;i.Tffltt!bfco i^K 

x5';i/©^gafD:ftii*TSfe#b, ^tK-T^^^v-^AT^ 

ff'yy^— (2 0g) (ci>tL;to i:7DD7f:;i^A-;?<^y 

-;i/-2 9%T>^XT7K (10 0:10:2) tfSUl 
LT, 4 -T^y- 5 -^DD- 2 h + v'-N- 
(6, 7 ->?t Fd- 5H- tfDD [1, 2-c] -f^ 

6 --f ;w ^>XT^ F • :7v;vKiao. i 

0 g€:#fco 

[0 116] si^ 1 8 7 - 1 8 9t: (x5^y-;u-» 
Kx^;W 

SS^J^Sf® (m/z) : 3 0 6, 3 0 8 (E K MO 
^l»a*«BX^i7 hJL (DMSO-de. TMSP^ffig 

m 

6:2. 82 (IH, dd. J = 8Hz, 18Hz), 
3. 20 (IH, dd. J=9Hz, 18Hz). 3. 
8 0 (3H, s) , 3. 8 5—4. 1 0 (1 H, m) . 



4. 

s) 



9 0-^5. 3 0 
, 6. 6 1 (9 
. 6 7 (1 H, 
6 (1 H, b r 



[1, 2-a] -i^ 



(18) 

33 

4. 2 0—4. 5 0 (1 H, m) 
( 1 H, TTi) , 6. 4 7 (1 H, 
H. s) . 6. 7 3 (1 H, s) , 
s) » 7. 7 4 (1 H, s) , 8. 
d. J = 7Hz) o 

[0 1171 (mmmi 9) 

(6, 7 -xt: Kp- SH-hTDD 

Fl. 2 3 g^:hUX5^;l/T5>0. 9 0g^ilJ;^> 1 i^? 
y— ;i//2 9%T>^— T*) TffiMbT. 0. 33g 

CON- ( t -:/h^->*;P3j^— ;w - (6, 7-5^t:K 
D-5H-t:np [1, 2-a] < ^ 3^^/-;^- 7 --f 

(10:1) mmzMmX^. irV^y^K:^ h^vHO. 

7C^4i^«Tffi (C16H17N4O2C 1 ^bX) 
C (%) H {%) 

Si^ffl 5 6.1 6 5.3 4 
5 5.7 8 5.3 3 
3KBS^*RftX-^i^ h;i/ (DMSO-dfi. TMSF^gBS 

m 

(5:2. 10-^2. 90 (2H, m), 3. 15'-'4. 
02 (8H, m). 5, 94 (2H, brs), 6. 4 30 
7 (IH, s), 6. 9 5 (IH, d, J = lHz), 
7. 09 (IH, d, J = lHz), 7. 72 ( 1 H. 
s) . 8. 3 3 (IH, t . J =7Hz) o 
[0 119] £tT> ^3-5 {C. ^jffi«sjl'-l 9tCj:D 

[0 12 0] 
[«3] 



1tM¥8-3 2 5 2 3 4 



5-^ 



: i7nn:Jx;i.A/;?^5^y-;W ^ilUTO. 10 
go (6, 7-vt:HP-5H-tfPn [1, 2-a] 

>^;?^5^JV'7^;VAT^ K3m l^}S^4-Ta/ - 5-i7 
PD- 2 h^S/^m#KO. ISgtl, 3->^v- 
^D^4^>';i/;^;;U#>?-f ^ HO. l7g<tl~t:HP^ 
>'^>^/h UTy-;PO. 1 1 gO>?;^^;i/3l>;i/AT^ 
H 7 m 1 ®ISS:Sia-e 1 8 I^Kiti* L&^JSlCjJD^. ^ 

3'y-;^/2 9%T>^xT*) -e«MbT#6>nfcm 

0. 1 0 g(D4-T^ /- 5-37DP-N- [ (6, 7 
-5^t: FP~ 5H-tfnp [l, 2-a] ;i/ 
-7--f;i/) ;<^;l/] -2-y h:^-5^^>XT^ 

[0 118] Bl^ 1 9 2- 1 9 4*0 



N (%) 

17.47 

17.32 



C 1 
1 1 
1 1 



(%) 
0 5 
. 06 



(19) 
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H 






7 


do 


8 





JRfW^S -3 2 5 2 3 4 

55 



BNSDOCIQ: <JP.40832S234A_L> 



— c;9Q — 



(20) #W5F8-3 2 5 2 34 

37 38 










9 




^COaH 


10 


XX} 

H 


CO2H 


11 




0.5 Jl 


12 




HOaC^ 


13 






14 


H 


HOiCr 



[0 12 2] [S5] 



BNSDOCID: <JP_408325234A_L> 



(21) 



39 











H 










15 


H 
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[0 12 3] «T!C-fb*^«ljg^^}ffB-r-&SI*SC»Jl - 1 

~ 1 - 2 7 (Dit-tmt. mummm^ l < Mmi^mzm 

[0 12 4] 
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cp 
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CHa 
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1-20 


CH, 
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ra:> 













1-22 


CI 


OCH3 
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1-23 


CI 


— OC2H5 


H 


H 


1-24 
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OC3H7 
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H 


1-25 
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OCH(CH3)2 
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1-26 


Br 


OCHg 
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1-27 
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1-28 
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OCH3 


CH3 
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[^iggHtiEi] 

[IflE^^^S^] 0 0 7 8 
[*tiEI*3^] 

[0 0 7 8) (##t«J4) 4. 5. 6, 7— T-h^tH 

U'^yX-i^^^J—Vi^-A-ti}\'i^ym.:^^}V2. 0 5 

1 3g<D>^;>l5';i'7}>;V'A7SF OOml) 
«ffiT«aib. '\4^-y->-»Kx5^JW (5 : 1) h 



t^AO;?^^'/— JU-3lc (1 : 1) 5 0 m 1 rg^^^+T? 

1 - hg7ix;l/^^;l^-4. 5, 6, 7-5=-h5^tK 
D ^^X-f S ^'J—yy- 4 - :^JI/^>^ 0. 9 2 gS^ 
It, 

mimfm.u^\ 0121 
msjsm me. 

[0 12 1] 
[^4] 
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(25) 



*jra^8-3 2 5 234 
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H 




10 


xx> 
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^COzH 
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11 
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-CO2H 

0.5 Jf 

HOjC-^ 


12 


" CH, 




13 






14 
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^COaH 
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487/04 1 3 8 9271 -4 C 487/04 1 3 8 
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